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Abstract 
Objective: To determine the level of Oral Health-related Quality of Life satisfaction in 
orthodontic patients compared with the control group. Material and Methods: In this 
cross-sectional study, the standardized questionnaire "Oral Health-related Quality of 
Life" (OHRQoL) was used. The 37 statements in the questionnaire are divided into four 
subscales; the total satisfaction score has been evaluated as well. 146 orthodontic 
patients (42.5% men) aged 8-72 years were divided into four subgroups: (i) patients 
treated by dental crowns and implants (DCI), (ii) subjects with dental prosthesis (DP), 
(iii) patients treated by dental braces (DB), and (iv) patients treated by dental retainer 
(DR). The control group consisted of 49 dental patients without any orthodontic 
treatment (51.0% men in mean age 20.0±8.2 years). Mean scores and levels of 
satisfaction (%) were evaluated in all subgroups and in all subscales. Results: The 
lowest rate of patients OHRQoL satisfaction was observed in the DP subgroup; the 
highest satisfaction level was found in the DCI subgroup. The highest rate of patient 
OHRQoL satisfaction in the study group was observed in subscales social well-being 
and functional limitation, and the highest level of dissatisfaction in a subscale emotional 
well-being. High significant differences between study and control groups were found in 
terms of a higher satisfaction level in a control group. Conclusion: The most dissatisfied 
were the oldest patients with dental prosthesis with the highest level of dissatisfaction 
in the emotional well-being subscale. 
 
Keywords: Orthodontics; Quality of Life; Oral Health.
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Introduction 
Over the past two decades, an increasing body of research has been devoted to exploring the 
links between oral diseases and quality of life outcomes [1]. Recently, the impact of oral health and 
disease [2], dental appearance, malocclusion, and treatment for these conditions on psychological 
and functional well-being has drawn increasing attention from clinicians and researchers [3]. 
Quality of life (QoL) is characterized as a "sense of well-being derived from satisfaction or 
dissatisfaction with areas of life considered important for an individual" [4-5]. Quality of life is 
influenced by a wide range of different factors [6-8]. It was established as an important factor in 
evaluating the impact of a disease and efficacy of different treatments and related factors [9]. Quality 
of life is an important endpoint in assessing long-term results of intensive care [10]. Different levels 
of oral health have different effects on the QoL, since clinical indicators are often mediated and 
modified by functional and experiential factors such as mastication ability and pain, and by 
sociodemographic, cultural, economic, and psychological factors [11]. 
Oral health-related quality of life (OHRQoL) has been defined as an individual's perception of 
how functional, psychological, and social aspects, together with pain and discomfort, affect personal 
well-being. Accordingly, OHRQoL has been described as a multidimensional concept including 
subjective evaluations of own oral health, as well as expectations of and satisfaction with dental care 
[12]. Despite its relatively recent emergence over the past few decades, OHRQoL has important 
implications for the clinical practice of dentistry and dental research [13]. The concept of OHRQoL 
is significant to three areas of dental health in particular; these are the clinical practice of dentistry, 
dental research and dental education [14]. 
Several measures of OHRQoL have been developed for adult populations. Most of these grew 
out of studies that focused on the impact of caries, periodontal disease, and tooth loss and 
replacement among older adults. These include the General (formerly Geriatric) Oral Health 
Assessment Index and the Oral Health Impact Profile [3]. The importance of subjective measures of 
oral health is well recognized in dental research [15]. Patient-centered evaluation of the outcome of 
therapy is attracting growing interest [16]. 
Although studies generally report an association between malocclusion/orthodontic 
treatment need and OHRQoL scores, the strength of evidence is relatively low, and there is a need 
for using standardized methods to enhance comparability [17]. Malocclusion is often conspicuous, 
so it might lead to adverse social reactions and a deficient self-concept. Correction of the 
malocclusion has been shown to improve body image of dental and facial features [18]. 
Oral health changes, such as tooth loss can have a profound effect on a patient's quality of 
life. The partial and fully edentulous condition has negative impacts on ability to chew, speech and 
appearance. When planning treatment, it should be kept in mind that the pain and physical 
discomfort domains of the individual subscales are of primary importance to the patients [19]. 
Despite declining edentulism and increasing implant treatment, the need for complete denture 
treatment will remain substantial in the future. Although implant-supported dentures can 
Pesq Bras Odontoped Clin Integr 2017, 17(1):e3773 
 
3 
substantially improve the quality of life, in particular for patients unable to adapt to dentures, for 
most edentulous patients complete dentures will remain the only treatment option [16]. Dental 
implants support either a fixed or a removable prosthesis and can provide a significant benefit to 
partially or fully edentulous patients [20]. The success or failure of oral treatment using 
conventional dentures depends on many factors, including the practitioner’s technical skills and 
unfavorable oral conditions [21].  
The aim of the study is to determine the level of OHRQoL satisfaction/dissatisfaction in 
terms of oral symptoms, functional limitations, emotional well-being and social well-being, and the 
total level of OHRQoL satisfaction/dissatisfaction as well in four groups of orthodontic patients 
compared with the control group. 
 
Material and Methods 
Study Design 
In this cross-sectional study, the standardized questionnaire "Oral Health-related Quality of 
Life" (OHRQoL) was used [22]. The questionnaire itself was preceded by several questions 
regarding basic demographic data (age, gender, education, employment status and a place of 
residence).  
The OHRQoL questionnaire consists of 37 statements focusing on oral health-related quality 
of life. The statements are divided into the following groups: oral symptoms (6 questions), functional 
limitations (9 questions), emotional well-being (9 questions), social well-being (13 questions), and 
total scale (all 37 questions). Respondents are asked how frequently they have experienced a 
particular problem in the previous month. Responses are rated on a Likert-type scale (0 – never, 1 – 
hardly ever, 2 – occasionally, 3 – fairly often, 4 – very often), where a high score means a high 
impairment of OHRQoL (range of total score 0–148). Patient’s satisfaction was assessed as follow: 0 
= the highest OHRQoL satisfaction, 4 = the highest OHRQoL dissatisfaction. The mean scores in all 
subgroups and in all subscales as well as the mean total score were calculated. The level of the 
OHRQoL satisfaction was also expressed as a percentage, as follows:  
 
100% – (actual score / maximum possible score * 100%) - Higher percentage suggests a higher level 
of the OHRQoL satisfaction. 
 
Data Collection 
The study sample was recruited from the patients attending dental surgeries in the Slovak 
capital as well as in several small towns in western and eastern Slovakia regions. Incomplete 
questionnaires were rejected. In total, 195 completed questionnaires were collected; the response rate 
was 90%. Parents completed a questionnaire instead of underage respondents. The questionnaire was 
anonymous and a privacy policy was respected, participation in the study was voluntary. 
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The study sample (n=146) was divided into four subgroups: (i) patients treated by Dental 
Crowns and Implants (DCI); (ii) subjects with Dental Prosthesis (DP); (iii) patients treated by Dental 
Braces (DB) and (iv) patients treated by Dental Retainer (DR). The control group consisted of dental 
patients who have not been treated by any of above-mentioned orthodontic methods. 
 
Statistical Analysis 
The data were analyzed by the statistical program SPSS. Descriptive statistics (percentages, 
averages, standard deviations) were used. A two-sample t-test was used to compare the mean scores 
of the OHRQoL satisfaction between study and control groups. An ANOVA test was used to 
compare the mean scores of OHRQoL satisfaction among subgroups in each subscale. The 
statistically significant level was determined at P values <0.05.  
 
Ethical Aspects 
All participants (and parents of underage participants) signed informed approval with their 
participating in the study. This study was approved by the University Hospital Ethics Committee of 
the Faculty of Medicine in Bratislava in accordance with Helsinki Declaration and guidelines. 
 
Results 
The basic characteristics of the sample are presented in Table 1 and included: (i) Dental 
Crowns and Implants (DCI) (n=20, 40.0% of males; mean age 42.3±15.6 years); (ii) Dental Prosthesis 
(DP) (n=25, 24.0% of males; mean age 60.6±8.4 years), (iii) Dental Braces (DB) (n=82, 47.6% of 
males; mean age 15.5±4.4 years), and (iv) Dental Retainer (DR) (n=19, 47.4% of males; mean age 
20.2±3.0 years). The control group had 49 subjects (51.0% of males; mean age 20.0±8.2 years). 
 
Table 1. Basic characteristics of the sample (n=195). 
Variables 
Study 
group 
(n = 146) 
Subgroups  
Control group 
(n = 49) 
DCI  
(n = 20) 
DP 
 (n = 25) 
DB  
(n = 82) 
DR  
(n = 19) 
n (%) n (%) n (%) n (%) n (%) n (%) 
Gender Male 62 (42.5) 8 (40.0) 6 (24.0) 39 (47.6) 9 (47.4) 25 (51.0) 
Female 84 (57.5) 12 (60.0) 19 (76.0) 43 (52.4) 10 (52.6) 24 (49.0) 
Age [years] 
 
 
Mean (x±SD) 27.5±19.1 42.3±15.6 60.6±8.4 15.5±4.4 20.2±3.0 20.0±8.2 
< 20 73 (50.0) - - 66 (80.5) 7 (36.8) 24 (48.9) 
20–35 37 (25.3) 9 (45) - 16 (19.5) 12 (63.2) 22 (44.9) 
36–49 7 (4.8) 2 (10) 5 (20.0) - - 3 (6.2) 
≥ 50 29 (19.9) 9 (45) 20 (80.0) - - - 
Occupation Student 63 (43.3) 3 (15.0) - 57 (69.5) 3 (15.7) 24 (49.0) 
Employed 51 (34.9) 11 (55.0) 9 (36.0) 19 (23.2) 12 (63.2) 18 (37.0) 
Unemployed 16 (10.9) 2 (10.0) 4 (16.0) 6 (7.3) 4 (21.1) 7 (14.0) 
Other 16 (10.9) 4 (20.2) 12 (48.0) - - - 
Education 
level 
Incomplete 
elementary 
49 (33.6) 1 (5.0) 1 (4.0) 47 (57.3) - 21 (42.8) 
Elementary 20 (13.7) 4 (20.0) 6 (24.0) 10 (12.4) - 6 (12.3) 
Secondary 53 (36.3) 10 (50.0) 6 (24.0) 21 (25.7) 16 (84.2) 22 (44.9) 
University 24 (16.4) 5 (25.0) 12 (48.0) 4 (4.9) 3 (15.8) - 
Place of 
residence  
Urban 95 (65.1) 19 (95.0) 17 (68.0) 43 (52.4) 16 (84.2) 41 (83.7) 
Rural 51 (34.9) 1 (5.0) 8 (32.0) 39 (47.6) 3 (15.8) 8 (16.3) 
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Mean scores in all subgroups and in all subscales of OHRQoL satisfaction are presented in 
Table 2. The lowest level of the OHRQoL satisfaction showed DP subgroup in all subscales (within 
the range 51.3%-64.3%) as well as in the total scale (58.3%) with the maximum dissatisfaction in the 
subscale emotional well-being (1.95±0.36; 51.3%). On the other hand, the highest level of the 
OHRQoL satisfaction (i.e. the lowest mean score and/or the highest percentage) was found in the 
DCI subgroup in all subscales (as well as in the total scale), except oral symptoms, where the highest 
satisfaction showed the DR subgroup.  
In the DCI subgroup, the highest rate of patients OHRQoL dissatisfaction was observed in 
the subscale oral symptoms (1.24±0.54; 69%) and the highest rate of satisfaction in the subscale 
social well-being (0.90±0.26; 77.50%). The highest rates of the OHRQoL dissatisfaction in the DB 
and DR subgroups were found in the subscale emotional well-being (1.46±0.45; 63.5% and 
1.39±0.36; 65.3%, respectively), and the most satisfied patients in these subgroups were in the 
subscales functional limitations (1.14±0.45; 71.5%) and social well-being (1.14±0.38; 71.5%), 
respectively. 
The highest total rate of patients OHRQoL dissatisfaction was observed in the DP subgroup 
(1.67±0.20; 58.3%), the highest level of satisfaction was found in the DCI subgroup (1.12±0.21; 
72.0%). 
Differences in patients OHRQoL satisfaction among particular subgroups were statistically 
significant in the subscales functional limitations, emotional well-being, social well-being, as well as 
in the overall scale. The high significant differences in the mean scores of OHRQoL dissatisfaction 
between study subgroups and control group were found in the majority of cases, apart from not 
significant difference between DCI subgroup and control group in the social well-being subscale 
(Table 2). 
 
Table 2. Mean scores and levels of the OHRQoL satisfaction (%) in all subscales and all subgroups.  
Subscales Su
b
gr
ou ps
 Study group (n=146) Control group (n=49) 
Mean score 
x (SD) P1 
Level of 
satisfaction (%) 
Mean score 
x (SD) 
Level of 
satisfaction (%) P2 
Oral symptoms 
DCI 1.24 (0.54) 
0.102 
69.0 
0.82 (0.28) 79.5 
0.001 
DP 1.56 (0.32) 61.0 0.000 
DB 1.32 (0.51) 67.0 0.000 
DR 1.23 (0.42) 69.3 0.001 
        
 
Functional limitations 
 
DCI 1.07 (0.34) 
0.000 
73.3 
0.88 (0.30) 78.0 
0.033 
DP 1.73 (0.39) 56.8 0.000 
DB 1.14 (0.45) 71.5 0.000 
DR 1.32 (0.21) 67.0 0.000 
        
 
Emotional well-being 
 
DCI 1.14 (0.30) 
0.000 
71.5 
0.88 (0.29) 78.0 
0.003 
DP 1.95 (0.36) 51.3 0.000 
DB 1.46 (0.45) 63.5 0.000 
DR 1.39 (0.36) 65.3 0.000 
        
 
Social well-being 
 
DCI 0.90 (0.26) 
0.000 
77.5 
0.85 (0.28) 78.8 
0.530 
DP 1.43 (0.32) 64.3 0.000 
DB 1.23 (0.43) 69.3 0.000 
DR 1.14 (0.38) 71.5 0.006 
        
 
Total scale 
 
 
DCI 1.12 (0.21) 
0.000 
72.0 
0.86 (0.17) 78.5 
0.000 
DP 1.67 (0.20) 58.3 0.000 
DB 1.29 (0.29) 67.8 0.000 
DR 1.27 (0.25) 68.3 0.000 
Statistical significance among subgroups within each subscale by ANOVA (P1). Statistical significance between study subgroups and a 
control group by t-test (P2). 
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Mean scores, levels of satisfaction (%) in all subscales of the OHRQoL satisfaction as well as 
the comparison between study and control groups are presented in Table 3. The highest rate of 
patients OHRQoL satisfaction in the study group was observed in subscales social well-being 
(1.21±0.41; 69.8%) and functional limitation (1.26±0.46; 68.5%), and the highest level of 
dissatisfaction in a subscale emotional well-being (1.49±0.47; 62.8%).  High significant differences 
between study and control groups were found. 
 
Table 3. Mean scores and levels of OHRQoL satisfaction (%) in each subscale, and statistical 
differences (P) between the study (n=146) and the control (n=49) groups. 
Subscales Group 
Mean score 
x (SD) 
Level of satisfaction (%) P 
Oral symptoms 
Study  1.35 (0.48) 66.3 
0.000 
Control  0.82 (0.28) 79.5 
     
Functional limitations 
Study  1.26 (0.46) 68.5 
0.000 
Control  0.88 (0.30) 78.0 
     
Emotional well-being 
Study  1.49 (0.47) 62.8 
0.000 
Control  0.88 (0.29) 78.0 
     
Social well-being 
Study  1.21 (0.41) 69.8 
0.000 
Control  0.85 (0.28) 78.8 
     
Total scale 
Study  1.33 (0.31) 66.8 
0.000 
Control  0.86 (0.17) 78.5 
 
Discussion 
Quality of life is affected by oral health in the majority of population [23]. Consequently, 
physical pain and psychological status related to oral condition were most frequently reported to 
affect adult lives [24]. 
The low number of available studies dealing with the impact of dental implants, braces, 
prosthesis and dental retainers’ treatment on patients’ quality of life using the same kind of 
questionnaire (OHRQoL) with 37 statements can be found in the scientific sources. 
The highest level of satisfaction with OHRQoL in the DCI subgroup was found in the social 
well-being subscale. In our opinion, this is because the dental crowns and implants do not interfere 
with communication and/or with work. The highest OHRQoL dissatisfaction observed in the oral 
symptoms subscale could be partly explained by food being stuck between the teeth, which can make 
halitosis. It is well known that dental implants should be employed only after the cessation of 
skeletal growth, that is to say, mostly in adult patients [25].  
A previous study reviewed the impact of prosthodontic and dental implant treatment on 
patients OHRQoL satisfaction, but concluded that very little is known about other indications than 
edentulism in implantology [26]. Fully edentulous patients experience negative impacts on 
OHRQoL due to their condition and benefit significantly from the use of dental implants to support 
mandibular prostheses. However, support by more than two implants does not appear further 
significantly increasing of patient’s OHRQoL satisfaction [25]. 
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The impact of tooth loss on OHRQoL could be affected either by the number of missed teeth 
or by the location of these losses. In addition, the substitution of these losses with dental prosthesis 
could have a positive effect on individual’s life, which varies depending on the type of prosthesis and 
the duration of the rehabilitation.  
A few population-based studies have addressed the impact of use and need of dental 
prosthesis. The negative impact of poor oral conditions on the quality of life of adults and the elderly 
is an important public health issue, which must be addressed by policy-makers, especially in low and 
middle-income countries, where the demographic shifts are really fast [27].  
Inappropriate treatment of edentulism using total prostheses may lead to not only impaired 
buccal function and increased alveolar bone loss, but it also increases patient self-consciousness. 
Assessment of rehabilitation treatments must consider patients’ opinions as a variable of treatment 
success. Patients often express dissatisfaction with their lower arch dentures, and complaints include 
reduced retention stability of conventional dentures, and difficulties with mastication and verbal 
communication, all due to bone resorption of the alveolar process with time [28]. 
The highest OHRQoL dissatisfaction in our DP subgroup was observed in the emotional 
well-being subscale. This may be related to the fact that patients with DP formed the oldest age 
group, which can be characterized by the highest rates of comorbidity, depression and loneliness. 
Most studies did not discriminate DP location, although different arch’s location can present 
different retention, stability, acceptance and adaptation degrees. Some authors evaluated OHRQoL in 
a sample of DP wearers by two different questionnaires [29] and found a higher score in the DP 
patients in the functional limitation subscale, but this subscale showed difference in different kinds of 
prosthesis. They concluded that the level of impairment in the lower arch was higher than in the 
upper arch for complete denture wearers irrespective of the questionnaire used. Unfortunately, data 
in literature assessing different location of DP are scarce or lacking. 
Fixed orthodontic appliance therapy is a regular orthodontic treatment to correct variations 
from an arbitrary norm (align the teeth or correct other irregularities), which may cause functional 
restrictions, discomfort and pain. Although many specific OHRQoL measures have been developed to 
analyze the impact of wearing a fixed appliance, there is still a paucity of systematic appraisal of the 
consequences of orthodontics on quality of life. Patients´ OHRQoL was better after they completed 
orthodontic treatment than it was before or during treatment [30]. 
Fixed orthodontic treatment is not without side effects: pain from teeth, ulceration and 
soreness and negative impact on daily living and quality of life [31]. Previous studies have found 
that the severity of malocclusion and aesthetic impairment was higher in adolescents with 
orthodontic treatment, resulting in a worse QoL score compared with the age-matched peers who 
were not seeking orthodontic treatment [32]. In our DB subgroup was found a higher 
dissatisfaction with OHRQoL in oral symptoms subscale than in the DCI subgroup. It is probably 
because patients with dental braces are more limited when eating meals and ashamed to smile. A 
higher OHRQoL satisfaction in this subgroup was observed in the functional limitations subscale. 
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Today technology and materials from which dental braces are produced probably don’t make any 
patients' limitations. 
Retention is the phase of orthodontic treatment that attempts to keep teeth in the corrected 
positions after orthodontic (dental) braces. Without a phase of retention, there is a tendency for the 
teeth to return to their initial position (relapse). To prevent relapse almost every patient who has 
orthodontic treatment will require some type of retention [33]. Fixed retainers consist of braided or 
solid metallic wires bonded to enamel with resin composite orthodontic adhesives. In our DR 
subgroup, the highest rate of patients OHRQoL satisfaction was observed in the social well-being 
subscale. This can be partly explained by the fact that young people are considering orthodontic 
retainers for fashion and aesthetic complement. Patients in this subgroup declared also the highest 
level of OHRQoL satisfaction in the oral symptoms subscale, probably to the use of modern and non-
irritant materials of which the retainers are made (e.g. aramid, polyethylene and glass-fibres 
impregnated with resin). 
High significant differences between study and control groups suggest a lower level of 
patients OHRQoL satisfaction regardless of the orthodontic treatment type. In the future, we will 
evaluate the OHRQoL satisfaction in patients at different stages of orthodontic treatment with 
regard the study of Farzanegan et al. [34], in which the patients' QoL level was on the decrease after 
orthodontic treatment initiating. 
A possible limitation of this study is the sample size and its representativeness, which could 
pose problems in terms of generalizing the results. Limiting is the low number of the control group 
members and their mean age as well. It is a difficult task to collect dental patients in older age 
without any orthodontic treatment. 
 
Conclusions 
Quality of life is the most commonly used concepts in contemporary medicine and involving 
many factors. The aim of every orthodontic treatment is to achieve the highest possible level of QoL 
with the best functional and aesthetic results. 
The highest level of OHRQoL dissatisfaction was observed in the emotional limitations 
subscale while the highest level of satisfaction was found in the social well-being subscale. The 
lowest rate of OHRQoL satisfaction was assessed in patients with dental prosthesis. The level of 
satisfaction of total scale was significantly lower in orthodontic patients compared with dental 
patients without any orthodontic treatment.  
Our results are the argument for intervention aimed at prevention of dental caries and 
improving oral hygiene from early childhood, as well as eliminating factors that are cause of 
malocclusion (sucking thumb/finger, pacifier sucking, lips sucking and mouth breathing), which will 
require in the future an orthodontic treatment. 
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